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A.Tarski @ high school identity iZ 2w T i, WA WH3

BEREZOHE BEXR TN, ZhsodEHEak

$

ERTOROVWES TTH 3. k.Taylor [8]1 i, W< Dho
BREZIEEN TR T 3,

high school identity # 5 T % T 3 HSl-algebra o 4
HAR D EFooEEXIFLIT T, §26h T3,

COR¥ETHEH, =>2® binary operation + , -+, N F ¥ —

2 @ constant 1 Aol b, N HRI

(1) X+ vy =y + X,

(2) x +(y + z) = {(x+ y) + z,
(3) x* 1 = x,

(4) Xy T ¥yt ox,

(5) x+ (y*z) = (x=y)- z,
(6) xc{y + z) = x*y + x- z,

(7) 1~ = 1,
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(8) xi = x,
(9) x¥TE = x¥oe x3,
(10) ‘ (x+ y)® = x°+ y?,
(11) (k7)) = x¥2.

TH 3. T hHHB, HSI-algebra ¥ + & - K H@L THK,
nultiplicative unit 1 % % o ¥ senmiring T » 3. — H,
HSI-algebra &, X Fim oW TooHEHh (7)) ~ (11) 28~
TE32RBEAREEFTTRLHET IR, EER_HEALK
> Tk, J.Jezek, T.Kerka and P.Nenec [8] T & & & % B,

FZizbBR AT R, X8 (9),(10),(11) & R.Dedekind

[

BN THERL2E», RATHBZENEDP] T2HPT, XFILO
WTHEBHBULULEZ2D0EFEAXT DS DT H B,

HSI-algebra R ERXRE T 262V, ¥ HLLANFODEERFEZ O
BB HRDBEIERNELT, DFOHT, AT &S, #
XKhroHOoRTWEIRBAxORAALZEDL, LEF->T, 0
K ¥ W category theory DM H iz 2 3 & @B IL variety &
LTOWMY B D A EEIC R B,

Bl 1. EoBY% FHEHEK RROEERZRIEE, HBAE
BOEHDE & T, HSI-algebra T H 3.

2. x¥ = x 2B I Lo T, "FoBEERRLR

v, iz >W T, unit % % D seniring W R B3. T D



» semilattice, distributive lattice, Boolean algebra
YR wFhd H% HSI-algebra OB 2 F & & & 50 3.
& < iz Boolean algebra T i,

x + (—y) = 7.

3. + ,+ % lattice operation & L, x¥ % pseudo

A
A
-

l

conplenment(2 £ 9 y A 2z X 2z y (= x¥))
iz & i, Heyting algebra B x 6 H B, < H LK K, &
2 €, S.Maclane and T.Moerdijk [71].

#l 4. finite HSI-algebra I 2WwW T W, T OBEEBH» 2,

[

DE LSRRIt OS> TWwB, 2-elenent HSI-algebra W
5 f, 3-elenent HSI-algebra W 44 @ H 2. < b L I &

% S.Burris and S.Lee [1].

%P HSI-algebra & £ # ® 5 B, ordinal number T B 3

7!
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Lavdb ok, sTETHR, R#HEE (1) 2 (4) TH S, 7 &
g K

€

ordinal number theory @] T, vy ODEBEBEKTH 5. F
e
(2-2)+ = 1+ = o < 1°2° = w®,

Lo T, (10) BHEKIZIL R,

— B iz, HSI-algeba T, 0 o FEEZ2HREL TR, 0
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0 /W& L T,

¥ ol BBERZABS. OFRAFEOL TR,
H & d HSI-algebrad mx x wwH L TH,
1) x9 = 1,
2) 0« = 0
r¥ s rics, MERRZ»Z3., LAL 09 Y0 &5k
BS>HPiO0TH, TILUEXTHELENBb 5.
17) x # 0 o6 x° = 1 T, 07 = 0,
27) x # 0 B 5, 0= 0T, 0° = 1.

DE3I 0 28 &z, 2o Pxoh B, L

(<

L EoHETE, WhYw B quasi identity DHEH %2 & H 5.

CTHOE¥OMEIMTL B,

(¢

HME 1. 0 8 h 5D algebra @ class & variety
TR WHEO®D quasi variety % 2 < o T W 3% B,

topology % % - /= quasi variety d topology % % o Iz
B 4 o>w T, D.MH.Clark and P.H.Krauss [2].

HSI-algebra iz, x + y, 2y BT xy o vwFT hp &
BHoB¥KL L TERIZIZZ KK, Tz-topology 2 A h 5,
R % topological HSI-algebra & © 3.

WA WARCrIiIZOWTH, W.Wu.Comfort, K.H.Hofmann and
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D.Renmus [3], K.H.Hofmann [5].

DX & Wallace D lemma %2 2 H» > & ¥ 7

1) compact HSI-algebra X i &H W T, 4, B % X @® sub
set & § B, T D & &

(1) A, B » comnpact % o ¥, A® B F /- compact T &

w

(2) A, B B ¥ Bz connected % 6 i, A® B ¥ &
connected T & %.

(3) A, B H & H iz arcwise connected % & X, A% H»
¥ /- arcwise connected T & 5.

EORLVWLKDIPOBELEHEREDIZ SN B,

W HSI-algebra D FH D> B, unit 1 OFE L& £ DR
B (7)), (2 BT HB., ZoOHFLWKK X % compact T
5 LRET B,

X @& closed subset A T,

(a) A'AVC A
B30k it EX D, X B compact THh dH»r o5, T D

2. minimal closed set A T LoHKx# (a) 28 -3 o

BPEET S, x € 4 2T,

(AX)AY - (AAx)x C (AA)X (- Ax.
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Box x 6, BUL®»T, vy~

Eh B, <
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= x & %3 y HB A

oy wH LT, LIS ULT, zv

= y 234 D)x z PN B, In

% i B Y

N (P

O"’\ .C "i,

D EBES

e ry

a + a = a % bb

2T

WEETERHRLSATNY D

a % @ Iz

Gurevic

TANTHE

MOE 2

4 5 a(power idempotent)

S T Gurevic algebra [41% &,

3, mEeER’

5D bR b A

2T 5. COEAFAESH BHE 2 LRKE

<...
s
pu

BYWisM->TW3DT,

B,

23R, FoBEHE, YRR

IHh E2MALUT,

b O R B2AOBEEPEETE S, ~NF

finite HSI-algebra T i, a* =

T % a PBEET B2 OHPRE B MiZ%EW, finite

algebra T, WEETiHMO>H TS ENKHTRE,
FE T 5.
. BHSI-algebra T, wunit 1 BAH Iz, a* = a % § 2

BREET D EHRERD X,

Wilkie @ % R
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(P + Q=)7(B” + 8¥)x= (P¥ + Q¥)*(R* + Sx)”

*# R ¥ 3 HSI-algebra M & TH 3. T T, P(x) =1

+ x, Q(x) = 1 +x + x2%, R(x) = 1 + x3, S(x)

+ x2% + x*.

topological HSI-algebra X @ 1 ® component % C & ¥

hif, C & closed set T, X &It
c® = ¢ = CC.
0 %% - = topological HSI-algebra H T &, 0°

X 1 THB3H» 5 0 & component % D & ¥ Hh if,

o

D+ D = D = DD.
D> & D A connected set TH BH. L»L T T,
FTC_208 &G arh 3.
1) 0% = 0 o & %,
0 € D®> » D° = D + D = D = DD

Da € D
&Y,

D® = D
B odh B,
2) 0° =1 o & %,

07 D &R
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DD‘ﬁ: C'&’k"b%. LT
pr ¢ C
a # 0 2o, 1 & a®° ¥+ 3. &£- T a> ¢ ¢. LU£E
B o T
H> < ¢C.
0 #% o - topological HSI-algebra H T B T, 0 &
1 # AB®IZ 88 connected set A BEETHIE, H 0o ED
T ox RH LT
x = x1 = x4
0 = x0 € =z4.
o THEBDRE x ¥ 0 228 E connected set BEE T 3.
H g Choso connected‘set DHWEESTHD., DIk » o,
H B &5 .connected set TH B3 &b,

BE LU &R MNalcev o & R[9]1T »H 3.

1. S.Burris and S.Lee, Small models of the high
school identties, International Jour. of

Algebra and Computation, 2(1992), 139-178.



(S2)

D;H.Clark and P.H.Krauss, Topological quasi
varieties, Acta Sci. Math., 47(1984), 3-39.

W.¥.Confort, K.H.Hofmann and D.Remus, Topological
groups and semigroups, Recent Progree in General
Topology, 1992, 59-144.

R.Gurevic, Equational theories of positive
nunbers with exponentiation is not finitely
axiomatizable, Ann. Pure and Applied Logic,
49(1980), 1-30.

K.H.Hofmann, Continuous lattices, topology and
topological algebra, Topology Proceedings,
2(1977), 178-211.

J.Jezek, I.Kepka and P.Nemec, Distributive
groupoids, Pozpravy Ceskoslovenske Akadenie
91(1981).

S.¥YacLane and I.Yoerdijk, Sheaves in geomerty
and Logic, Springer Universitext,1992.

W.Taylor, Equational logic, Houston Jour. of Math.,
9(1979), 1-83.

A.I.Malcev, On the general theory of algebraic

systems, Mat. Sb. (N.S.) 35(77)(1854), 3-20.

35



